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I Introduction

I The Swamp Creek Sewer Extension Study involves evaluating possible pipeline
alignments to connect the existing 36-inch diameter Swamp Creek Interceptor to the
Alderwood Water and Sewer District's (A WSD) 36-inch diameter Swamp Creek sewer at
the King/Snohomish Counlty line on NE 73rd Avenue. The existing Swamp Creek
interceptor terminates at th~~ intersection of NE 191 st Street and NE 73rd A venue. The
Alderwood Water and SI~wer District's Swamp Creek Sewer terminates at the
King/Snohomish County line on NE 73rd Avenue. Presently, two sewer extension
alignments are being considered: the Swamp Creek Alternative and the NE 73rd
Alternative.

I
The Swamp Creek a]ternati"e, Figure 1 , para]le]s the existing Northshore Uti]ity Districts
(NUD) ]oca] connecting sewer adjacent to the existing 10-foot utility right-of-way. From
the northern terminus of the existing Swamp Creek Interceptor near the intersection of
NE 73rd and NE 191st Stre(~t, the Swamp Creek a]ternative proceeds westward a]ong NE
191st Street to the east side of Kenmore E]ementary School. The route then turns north
and continues a]ong the west side of Swamp Creek to the terminus at the

King/Snohomish County Line at NE 73rd A venue. The a]ignment crosses Swamp Creek
just south of the county ]me. Depth of excavation along the Swamp Creek route is
expected to vary from 10 to 20 feet.

I

I

I
The Northeast 73rd Avenue alternative would follow the roadway north to the

King/Snohomish County Li'ne, Figure 2. This route crosses Swamp Creek at NE 192nd
Street and continues northwards along NE 73rd Avenue. Depth of excavation along the
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The deepest cuts willNE 73rd Avenue alternative is expected to vary from 15 to 36 feet.
be required in the area between Stations 22+00 to 42+00.

Scope of Work

The purpose of the geotechnical evaluation, Task 1.3 of the Swamp Creek Sewer
Planning Study, is to classify the soil and groundwater conditions along the proposed
alignment alternatives, to aid in the selection of the preferred alternative. Subsurface
explorations such as borings and test pits were not completed during this phase of the
project. The scope of work for Task 1.3 -Geotechnical Evaluation, consists of a review
of existing information regarding the geotechnical, geological, and groundwater
conditions for both alternatives, and providing recommendations for additional
subsurface investigation required for pipeline design.

.

I Existing Data Revie\IV

Several public agencies w{~re contacted to locate and obtain geotechnical data for the
project area. These agencies included:I

I

.King County Department of Natural Resources

.King County Bridges

.King County Soils and Materials Lab

.Northshort~ Utility District

.Alderwood Water and Sewer District

.City of Brier

.Washington State Department of Ecology

.Washington State Department of N atural Resources

.United States Geologic Survey

The geotechnical infonnation was found to be fairly sparse. No records of geotechnical
borings or well logs were found in the project area. The infonnation contained in the

King County Department of Natural Resources Pollution Control Division (Metro)
Library pertained primarily to the existing Swamp Creek Interceptor and the Kenmore
Interceptor which are south of the project area. King County Roads and Engineering,
Bridges, and the Soils Materials Laboratory , were unable to locate any geotechnical
infonnation for NE 73rd A venue, or for the bridge recently completed across Swamp
Creek near the intersection of NE 192nd Street and NE 73rd A venue.

The Alderwood Water and Sewer district was unable to provide any useful geotechnical

information for the project area.
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I
The Northshore School District No.417 provided a geotechnical report for improvements
completed along the western side of the school. Test pits were excavated along the west
side of the school and encountered native soils consisting of dense sands, and sandy

gravel.

The Northshore Utility District (NUD) was able to provide inspector field notes recorded
during the construction of the NUD local connecting sewer that the Swamp Creek
Alternative sewer route parallels. The field notes indicate that construction of the sewer
was accomplished during July and October of 1965. The sewer excavation was typically
shored using steel trench boxes. Excavation depths varied from 8 to up to 20 feet, but
averaged between 10 to 15 feet. Typical soil conditions reported to have been
encountered at the pipe invert elevatioh consisted of "washed gravel".

u.s. Geological Survey maps provided general soil information for the surrounding area.
The mapped information was partially verified in the project area by observing isolated
soil exposures, and the regional information was verified through existing test pit logs,
and through well logs obtained from the Washington State Department of Ecology.

Surficial Conditions

Swamp Creek Alternative: The southern portion of the Swamp Creek Alternative
follows NE 191st Street to the Kenmore Elementary School. A 3 to 5 feet deep drainage
ditch is located along the northern shoulder of the roadway. Near the southeast corner of
the school property, the route turns northward and parallels Swamp Creek until Station
41 +DO where the sewer crosses the creek and then connects to the Alderwood Sewer
District 36-inch sewer at NE 73rd Avenue, near Station 46+67. The ground surface along
alignment generally increases in elevation from Station 0+00 to the northern terminus at
Station 46+67. North of NE 191 st Street, the area along the route is unpaved and
undeveloped to the King-Snohomish dounty Line.

Northeast 73rd A venue Alternative: It is our understanding that the proposed sewer
alignment will be located within the ,existing paved roadway of NE 73rd Avenue. In
general, NE 73rd Avenue traverses the upland east bank of the Swamp Creek drainage
channel. The ground surface along th~ route increases in elevation from Station 0+00 to
Station 33+50 and then decrease in elevation to the northern terminus at Station 43+95 at
the King-Snohomish County line. There is a steep drop off along both sides of the
roadway between Stations 2+00 to 5+00 and Stations 8+50 to 11 +50.

The bridge across Swamp Creek on NE 73rd Avenue appears to have been recently
widened. Concrete piles support the bridge deck. Numbered paint marks, which are
typically painted on the pile to determine depth of embeddment are still visible. The
marks indicate the piles were driven between 10 to 12 feet below the existing ground
surface. Rip-rap consisting of 2-4 man sized boulders and concrete slabs line the creek
bank adjacent to the bridge.
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General Subsurface Conditions

Swamp Creek Alternative: Accor ing to the construction records for the NUD local
connecting sewer, which the Swamp Creek alternative alignment parallels, the typical soil
conditions encountered along the r ute consisted of surficial silty sands underlain by
"washed hard gravel". Surficial s il conditions observed in the creek bed consist of
sandy gravel and exposures along th creek bank consist of sandy gravel and gravely sand
with occasional cobbles. !

Groundwater levels observed during Ithe installation of the NUD sewer, in the summer of
1965, were generally at a depth of 5 ~o 8 feet below the ground surface.

Northeast 73rdAvenue Alternative: Infonnation on the subsurface conditions along the
proposed NE 73rd A venue route was obtained from surficial geology maps completed for
the area. Based on the geologic ~ap infonnation, the soils underlying the NE 73rd
Avenue route are primarily compo$ed of glacial advance outwash (sand and gravel),
except for the area between NE 192nd Street to NE 195th Street which is mapped as
recent alluvium (clay to gravel). Exposed in the creek bank at the NE 73rd Avenue
bridge is silty sandy gravel. Based; on the mapped surficial geology, and limited soil
exposures in the project area, the ~oil conditions are expected to be dense glacial and
alluvial soils. I

Between Stations 2+00 to 5+00 and~ tations 8+50 to 11 +50, the roadway is higher than
the surrounding area and very close o Swamp Creek. In this area the roadway is likely
constructed on fill overlying alluvial eposits.

Information regarding groundwater conditions along the proposed route was not
available. However, in the ViCinit of the bridge across Swamp Creek, we expect
groundwater levels to be at or near he elevation of the creek and will fluctuate with the
creek level. Perched water may al o be encountered in clean sand layers within the
glacial soils. :

CONCLUSIONS AND RECOMMENDATIONS

Swamp Creek Alternative

The proposed sewer route parallels the existing NUD local connecting sewer within the
10-foot utility right-of-way. We expect soil and groundwater conditions will be similar to
those reported in the NUD construct~on records. Excavation depths, varying from 10 to
20 feet, are anticipated to be 2 to 3 ffet below the existing NUD sewer. Construction can
likely be carried out using open cutl techniques and a trench box to provide temporary

shoring. Temporary shoring will be necessary to support the trench sidewalls and to
prevent damaging or undermining the NUD sewer. Open cut construction may cause
ground movement in the area parallt1l to the excavation. Ground movement is typically
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I
restricted to within a horizontal distat ce of 1.5 to 2 times the depth of the excavation.
Houses and/or utilities within this are should be protected against damage and should be
monitored for movement, during cons ruction.

Imported backfill for pipe bedding wi,Jllikely be required over most of the route, due to
the high gravel content of the mater~.I. Since the area along the route is undeveloped
backfill material requirements and c mpaction criteria will be less stringent than those
required for the 73rd Avenue alignme t alternative.I
Because of the high groundwater table within the creek bed dewatering measures (sumps
and/or well points) will likely be required during construction. Based on groundwater
levels reported in the NUD construFtion notes, we anticipate that the invert of the
proposed sewer will be 5 to 10 fe~t below the groundwater levels reported for the
summer of 1965. No information was available regarding how groundwater was
managed during construction of th~ NUD sewer. Construction should likely be
completed during the dry summer mor hs, when the creek and groundwater levels are at
their lowest. According to locallando ners Swamp Creek occasionally floods during the
wet season.

Swamp Creek Crossing: The Swatnp Creek Alternative crosses Swamp Creek near
Station 41 +DO near the northern territinus. Open cut and jack and bore methods are
feasible methods for crossing the cre~k. Boulders and wood debris may be encountered
within the creek channel that would m~e jack and bore methods difficult.

Northeast 73rd A VenlJe Alternative

Dense glacial soils along with perched water and groundwater will likely be encountered
over most of the NE 73rd A venue aliignment. Glacial till, consisting of sandy silt with
gravel, may also be encountered. In tlie area between Stations 2+00 to 5+00 and 8+50 to
II +50 alluvial deposits of sand an4 gravel will likely be encountered beneath the
roadway fill. The southern portion 0( the route from Station 0+00 to 14+00 is close to
Swamp Creek and groundwater willli~ely be encountered at the creek elevation. Perched
water may also be encountered within the glacial deposits.

.

Open-Cut Construction

The deep excavation depths will require sloped sidewalls, and/or temporary shoring, or
trenchless construction methods. Te porary shoring consisting of stacked trench boxes
is typically limited to depths of about 0 feet. Excavations in excess of 20 feet, that can
not be sloped, will likely require t mporary shoring consisting of soldier piles and
lagging. Because of the anticipated de se nature of the native soils, we expect sheet piles
would be difficult to install and are no a viable trench shoring method for this project.
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Readily available tracked excavators are generally limited to depths of 25 feet. Greater
excavation depths will require specialized excavators with long booms or benching the
cut to lower the excavators. Overhead obstructions such as power, telephone, and cable
TV lines may obstruct long boomed excavators.

I

I Open cut construction will also result in ground movement along the trench. The
maximum ground subsidence will occur adjacent to the trench and diminish with distance
from the trench. The area outside of a horizontal distance of 1112 to 2 times the trench
depth is generally not affected by trenching. Utilities or structures that are within this
zone of influence or on the ground surface above the zone of influence may be affected by
ground movement. The amount of ground movement will greatly depend on the method
of construction, quality of workmanship, and ground conditions. Excessive subsidence
can occur as a result of poor shoring construction, improper dewatering design and
installation, and lack of monitoring to detect problems.

Avoidable settlement can occur near trench excavations as a result of loss of ground by
either removal of fines through improperly constructed dewatering wells or well points,
or by piping of fines into the excavation. Loss of ground can be prevented by proper
design and operation of the dewatering system, if one is determined to be required.
Additional settlement can occur as a result of poor construction practices during the
installation of temporary shoring components. The amount of additional ground
movements will depend on the shoring system used and the Contractor's method of
construction.

Open cut construction methods to the depths required on this project will also generate a
large volume of excavation spoils. Excavation spoils will need to be stockpiled along the
roadway or exported off site. If excavation spoils have a high fines content it will be
difficult to reuse as backfill during wet weather conditions or if significant amounts of
perched water or groundwater are encountered during excavation. If excavation spoils are
not reusable as backfill, import fill will be required.

It will be necessary to compact the trench backfill to between 92 to 95 percent of the
maximum dry density, in order to provide adequate support for the roadway surface.

Swamp Creek Crossing: The sewer route across Swamp Creek would need to be
accomplished on either the east or west side of the roadway to avoid the bridge pile
foundations. On the west side of the bridge is an 8-inch diameter high pressure gas main.
The crossing could be accomplished using either open cut construction methods or jack
and bore. However, the dense glacial material and the possibility of encountering boulder
obstructions or wood debris may make jack and bore methods difficult.
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Trenchless Constructioln

I Currently we understand that trencbless construction is being proposed between the
existing Metro manhole at the intersection of NE 191st Street and 73rd Avenue NE
Station 1+50 to approximate Station 4+00 and between Stations 20+50 and 42+24.I
Trenchless pipe installation methodS

rl uch as jacking and boring or micro-tunneling can

be viable alternatives to open cut con truction. Micro-tunneling refers to trenchless
excavation by an automated, remotel guided boring machine with ground support
provided by pipe jacking. Jacking and boring refers to trenchless excavation by auger
boring methods with ground support provided by pipe jacking. Jack and bore installation
requires dewatered ground condition~ for the entire length of the pipe.

Micro-tunneling is applicable in most soil conditions and can be accomplished below the
water table. The tunneling method a~d machine selection must be tailored with the
anticipated soil and groundwater con~itions. Obstructions such as buried logs of
boulders can slow or halt the tunnelidg machine. In general, for micro-tunneling to be
suitable, the largest cobble size expected should be less than about 1/3 the diameter of the
micro-tunneling machine.

Micro-tunneling and jack and bore methods must be done in straight line segments. In
both methods, the machine or boring lis launched from a jacking or boring pit at one end
of the pipeline segment to a receivin& pit at the other end.

In micro-tunneling the length of the pipe segment that can be completed from one jacking
pit is based on: the soil conditions, the type of pipe material, and the microtunneling
equipment. Typically, a 36 to 48-incb diameter machine is capable of completing
segments of about 400 to feet in length. Additional jacking stations can be added to the
pipe as it is installed to increase the I~ngth of pipe that can be installed from the jacking
pit. However, the addition of jacking stations to the pipe significantly decreases
construction progress.

Typical costs for installing a 36-inch Jnside diameter concrete pipe are estimated to vary
I

from $750 to $1000 per foot. i

Resistance to pipe jacking in the launch pit will depend on the ground conditions,
methods of construction, and the typt f tunneling equipment. Factors that may be
considered to estimate pipe jacking r sistance include: details of construction methods
such as degree of overcut, manner in hich the tunneling machine face pressure is
controlled, how the soil cuttings are removed, and the effectiveness of bentonite
lubrication along the pipe length behind the tunneling machine. Resistance to pipe
jacking cannot be estimated based onJy on in-situ soil properties. In trenchless
construction projects, pipe resistance Ito jacking should be estimated based on the
Contractor's experience in similar su~surface conditions, construction method, and type
of tunneling equipment.

I
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Passive resistance of the soil in the walls of the launch pit will be utilized to develop the
necessary jacking thrust reaction to o~ rcome the frictional resistance developed along
the pipe. The amount of soil resistanc will increase as the reaction block is displaced
into the soil surface surrounding the j king pit. The structural capacity of the jacking pit
to accommodate lateral displacements Iwill control the selection of allowable passive soil
resistance. To provide recommendations for the available passive resistance that the soil
can provide a test pit or boring would be necessary at each jacking pit location.

I

Additional Services

Once the preferred alternative is selected we recommend performing a field investigation
to determine the specific soil and groupdwater conditions along the proposed alignment.

The lack of existing geotechnical inf9rrnation will require a detailed field investigation
for whichever sewer alignment altern~tive is selected. We have provided below a field
investigation scope of work for each $ewer alignment alternative. We assume that prior
to beginning the field investigation the preferred alignment will be surveyed and staked to
assist in locating test pits and boring locations.

Swamp Creek Alternative! -Proposed Field Investigation

.Excavate a total of 1O testl pits along the proposed sewer alignment.
Test pits will be excavatfd with a tracked excavator capable of
excavating to a depth of T-O feet. Prior to excavating the test pits
current land owners will need to be contacted and permission to
excavate on their property ..;;ill be necessary. The current right-of-way is
only 1O feet wide. In order to excavate test pits to the required depth of
investigation and not disturb the existing NUD sewer the test pit will
need to be located on property adjacent to the right-of-way, and be kept
a minimum of 1O feet away rrom the existing sewer .

2. Drill a total of 5 soil boring along the alignment and install temporary
monitoring wells to obtain groundwater information and to perform
well tests. Boring depths ill range from 15 to 25 feet to investigate
soil and groundwater condi ions at the proposed pipe invert elevations.
Relatively undisturbed sa pIes will be collected for testing to
determine soil parameters. !I

3. Perform in-situ permeabili~y tests in the monitoring wells and/or
percolation tests in the I test pits to quantify soil permeability
characteristics. This infonration will be used to provide dewatering

I
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recomme~dations and for ~se in design of dewatering methods during

constructIon. !

4. Evafuate alternatives for c~ossing Swamp Creek. Construction methods
such as open cut and jack and bore will be evaluated.

A King County grading permit may be required for completing exploration work along
the Swamp Creek Alternative route,1 since the route may cross wetland areas, therefore
restoration work may be required tq return subsurface exploration locations to existing

conditions. i

Northeast 73rd Avenue Alternative -Propose!d Field Investigation

1. Drill a total of 12 soil borings along the alignment and install
approximately 10 tempor3:fY monitoring wells to obtain groundwater
information and to perfo ~ in-situ permeability tests. Borings will be

drilled at probable jacking pit and receiving pit locations. Borings will

likely be drilled in the roa way, thus a traffic control plan and flaggers
will be required. Boring depths will range from 20 to 60 feet to
investigate soil and groundwater conditions at the proposed pipe invert
elevations. Relatively undisturbed samples will be collected for
laboratory testing to determine soil parameters.

2. Perform variable head or slug tests in the monitoring wells to quantify
soil permeability charact~ristics. This information will be used to
provide dewatering reco~mendations and for use in design of
dewatering methods. iI

3. Evaluate alternatives for crossing Swamp Creek. The feasibility of
traditional construction methods such as open cut and jack and bore
will be evaluated.

I

I

Page 9



Technical Memorandum -Swamp Creek

June 30. 1997

References
I

Yount, l.C.; Minard l.P.; and Dembroff, G.P, 1993, Geologic Map of Surficial Deposits
in the Seattle 30' x 60' Quadrangle, Washington, United States Dept. of Interior,
U.S. Geologic Survey, Open File Report 93-233,2 sheets.I

Galster, Richard W.; Laprade, W.T., 1991, Geology of Seattle, Washington, United States
of America, Bull. of Association of Engineering Geologists, Vol. 28, No.3,
August 1991, pp. 235 -302.

Northshore Utility District, As-built Construction Records for Swamp Creek Local
Connecting Sewer, Manholes 600 to 703, 1965.

Page 10



u

n

I

I

I

D

I

I
"

I





I
.
,

1

~
t";.00==i!f:=Q~00~=Q

.I(~ .-
I
I
I
I

«
I
I

.::>000= I a)QQ",OOIl"1Qg
1'"" roo ...

«0- N ~
!~ ..,. -

...OO~=Q~OO
~ ~ ~
..-

~.'QQ~OO..0QQ M ,., Ii'
-0 Q Ii' -

~
~
.-.

I
Oa.=Q~Q~= I (~I:)C\I.CQQ

-= ...IQ '0 I N ".,

0 M ...f' ~
-,

..

, I
,
I

..

I
I
I

'"
I

I
I

'"
I
I
I
I

'"
I

,

I ~0=~gQ~O=IM~CONO==QQ ,. .".I -0 N ..-0 ':!:

~ ~ I O ...

I -

~
(7'
-'

i
'"

I
I

Qr-.QQ~Od= r 0=".,C=
Il"I I <"~ y 0- =

Q'I M !.. -0

i
«

I
...

~...

j
..
I
I
I

~==NQQ~OO I =~OO~C== l.r~=~QO

M M "' -O «N M

~ M 1'"- C' I... ~
I-.. N C' .., I.. .r.

II

I QOOQQlroO=~C;lQ Oel,"-QQa-O=.nQQ ~r.. ..0 ..
~'"' .

I~ In ,...
1"'1 N I

.
..

I I

: J
I I

d.~~Q.. N==C\.~~..0==.. QQI,C'O=-QQ.

0'1...' 10'1 ~ ~~ N S

ro..0 0 ~g. ,... -
O'I~.M ~ N

00
"'
(7\

,
I
I
I

.

I
I

~

I
I
I
I

..

I
I
I

~

I
.

I
'"

,
I

=f""I~ Q OQ'\Q
N-Q
="""'"'

0'1
0,
0-

~

~

.~

~~
~

~~
u

(.0
.-&:~

~f~

';:.:~
=E-o

...~>
"".-1
C',-f
.-.0.:

=(":I

~~

~~
0:0=-
C\oa:
-'

:..-

~
O
v

~

:-~

O
"'
"'
-'

I
I

..
I
I
I

0(

i
..

I

I
I

'"'
I
I

I

..~OO'I = .-I ~O'I.
~ \t"!..., ~ O~~

Q "J ""'... 0\ a, Q
Q'A-~...,...'
0'\ ..: ~ D

('I ~ 1"' ...,,~ -

IN
0'
0'
.-"

j
I

~
I
I
I
,

«

~
I
I
r
I

.
I

I
«
I
I
I
I

..

!

~

~
I

I
I
I

J.

I
I

,
I
I
I

«
I
I
,

I

!~
~~ ..

~ I~ I
r: ~"'~~t/):- I

I

; «
I I t
I I I = 0'..Q eo~=\00-,on;J0.0e O=~NNe 0'... -~~N O'I~N~'=t...~O'I~===INO'I ~ "' .n ~, -O'IN.;0. ,~ OO~~ -~-\.Q ; ,... 0.-,~ I t-.- ~Q , .'.N-~ -J'

0' .n0'1~~ ...OOOOCl'l...J~, N-« ~'SN~~ 0',~~« Q~OO C ~CO-" ("J .N""C" ~ '
(1' n;2'; I M-r-..nNiNN I I.Or'"I~ NM

Ieo N-.0\,0\0 I ...\l'\..QM-N I ~N \oMM

, I .~ I... I

I I I I I
I I I,

« ~ ~ ...

I

I

I
i
I
I

.

I
I
I
I

...

~
£0"dWt;91:019661 '61 d3S0116 £:'t£: 90~:01~NINN~ld 1 JI~~~~l:WD~~

~ ~~~~f;...~~~~~~~i;;~~~~~~~~~~~~.~~~~~~~f;;),,"~ ~~~~~~ +t;l;~~~~

;.,. ~ ~ taJ I W W CaJ CaJ taJ f:~ t/) , r." CaJ CaJ taJ t.: ~ t.: ~ ~ t/) C/) I fa., r.J taJ taJ CaJ taJ I ~ .~ W
(:> 1C1»~.n ; »»>.».~... , ~~..s..".., »> ~>~»~'...M , ~»»»N I >:p>

Q~Z:--=~O I <~ooC--o.c~.:~ ~Q I Q.~~~~c.~~~ ~.-:~-Oc::C~0'~ I ~..0:.-;<~..:..:N I =CO~.'Z:.r~ [oJ <',« ~N~« ~ .n.. ~ .r\.r\.n I ~ n...'...'u, I ' NNN ' I ~ I ~~~

~ ~ ~ , Lt") .r, 1L' ~., .n u", ~ ~ ~ I .0 '.1: .,0 ..c 1.0 ..0 "" ..c .0 ..0 ..0 ..c .0 ..c ..c ~ ~ ~ , ~ ~ \D .0 ..0 ~ .0 ~ I ~ ~ ~ 'D .., \D
I I I I

..~ « ..
~ ' j

II I ~
II I I Ja..~ I, t I

~~..,.., "".."...'""'1'..'..'M'...'M... ..oof" ""'8M LI"'I.n.n.'..on.n.n
g« ~.0~)~\.t).~ oooo~c'=~Q I ~O=QOOC== OC)CQ==OQ , QQQ.:;'=c.,cr:-. '."'~\;,7 ...=

OOOO'='~)OCC I QQO==QOOO eo..~c~~== ===QO=C I Q...(~ J, 0 ~z. N."('.NNI'.Nt"~N I N",..,jt'\JNN...jNN NNN('j~t".j'.J.."N N~NN~ N , N~N...j~N

I I

...



I.
FROM:TRAFFIC & PLANNINGTO:2063139110SEP 19. 199610: 15AMP.02

'0\

~~Q~==J!=OMO=~==~~Q ""' N ,.., ~,

QJ .n 9 M
C' N N M' M
-N ~I

i"",Og~OQID=~NOao N ,... ...

1..- c Ig ,- N -

« «
I I

O'\Q=Mg=0'\OOO'IOO I ~OONOOOJOC.rooo I r-.c-.("").,r.:'
~ Q °:a: ,,",' M In I~ ..)
~ ~ t;! ~ N N '6 ~ IN ~

N ~ I
,

I
-w
I
I

~QO~Q=~OO OO I ~==~~,
[7\ ~ N I I.rI C;;.
-'D « Q ,/")

N N = M IM ~
I
I
,

~

Mc.C'~== 1.::1 0
~ ~ r..

NQ QCO~C~leQ~OO
~ ~ ~ ro
N S::j "I

~QC~~=8gg~=o
S ~ ~ ~
~ ~ -

gQOOOQ~gQMQOi~~QN= ~\0 t'- N to
Q N O IM ..,. N ~ IM ~

I - ~og~=g~~Q~=O

O=NO=
r- .,., ~ :e ~

I
I
I
I

~OQQQQ~OO~Q=«W~~~~
\D -\D ~ I M..~ '-=
O L1"I \D ...I ,",II. , ~ '"- N
~ ~ N ~ I M 1=~

t «

NQN"'.N..'~-D*~", ~ ",N",-C,
--~~O~0'..,", -DO' '.'"""Si'. -D.N~N~","'~ 0,0' "'~N ~
N--~~-D~~~~~Ni N~'" .

..

: I«
8
.-.

~
~.
~
t/')

~

~~
.4

~~
u
, u
~ ~~

~>-
0".4

~i

~~
~

~CaJ

~~
...

,.
>-

~
v

~
:.-:

I
i

~~--~~iNM~~~~~~~MMg o ~~~~~~:~~~~~~~-~~~~

~ ~~~~~Ml~- ~=~~~~~~~,

-~0.-~~
M o-1Na---O\

~ ~~~~~~
0-1

i
.
I
I

«

I
I

.,

1
!I

..
I

l
I
I
I

..
I

!
I

1I
..

I
.
I
I
I

i
I
.
I

I
.

I

~

~
~i ~t9, =~ ~~. lilt I I I I

~~~~Z-VJVJV):.~~

l~ffl ti.~'~~ ~~ i~ ~J.
, I ;

~~i~~s.!!~~~~,

l~i;IE~E~I~I.
C/)C/)V)""~~~~~V)~V)

.'~0~2~N~NO-.' OOOWN,"-N.'.'.'°, : ~". -~
",-~~",~M ~~="' :!;~~.'.O=O",""';~ .-O-M=
~~~~~£~ ~~~ N~~~~~~~~~-f;~ ~~~~~

i M~W=~-~-~~.M~-=~-'"~0~-~~ -=-~-MN--C~-. : ~N~O'~

~-~= -~9WM .M-~~ M~,"- ~-~'" -~~~~W~ .~"-NNN

I ~MW-'.~~N~~~~.' NW~N-~~~~W~C -~-N~NO-WNO-. O.~-~.,

N- ~~M ~~.N- ~~ ~~~W~- N-~~~~M~,"~NN'M-N~~

I N-~ ~ --i -.

fi!~ ~i(! ~i(! 1;3!i'1 1;1~ ~ ""~EE"""~kk~ 1.'"'~~~

, ~~~~~!~~~~~~. ..,...~~ 0.0.0. 0.0.0. , ~V."' ~
MM~~~~~~~M~M i ---~,~

~~~i~~~~~~~~~~~~~~

~E~~~~~~~~~~~~~~~~

~ ti1.!~~~~f;j.\ ~~t;;~~~!~~~~~tii'

~- ~ ;~ :~- .n.n ~~~!~~~.n~W'I
~ ~c~,~= ,,",",,","r-.~cc,C~~ ~ ~r~~:;;~i: ~;~f8f8~,$f8;;;'

...

~

8

~
""-,

'6:
0'...'

9
0.

II

I
tj 1 1r I .

1,- I.

g-J:'\D~g~« r-.., r-r-roo"".,g0:>~~c:QOO~g<,~~~CO.' ~"",,0'\o-0-"'(1\C\O,"'0-.. t 1
~QQQ I QQQOQ~'=OO=-Q~8QQQo=Q~Q~~ eQQ=~0~=oc.c:.= I , .==0 , QQeQ Q,oeooo OQOoF.QOa~Q g~Q~e~Q=oC.=~ I =QC.Qe...

NNNNN I NNNN~N\~NNNN NNNNNNNNNNNN I NNNNNNNNNNNN , (.~NNN~J
~ « ~

u!,f



m I I

to:'d

'(5~~~
.

~~I:)'.J~
~

~
~

O~
:~

U...'-'
IX

 
~

!:~

tI)~
~

~
"">
~

~
.-000:

1:"1

:.J.,.. 
r,l

~
'..:-

,.. 
,s:
/:.:

""' 
r.~

oo:~
C

7'<

~8'-''-';0"
I.'~

W
t:jS

t:0t
966; 

'61 
d3S

~
tt6 

L'tL 
90c

:O
.L

~
N

IN
N

dld 
1 

JI~
~

d~
l:W

O
~

~

« 
« 

« 
«

I 
t

I
.1

O
O

'O
Q

.o=
O

IN
Q

O
~

~
=

eC
O

~
Q

lC
O

O
~

 
e~

IS
'\O

Q
It'I=

=
 

IS
'\O

O
...Q

Q
N

Q
O

I"'=
=

~
=

=
 

(0;)-=
"'

IS
'\ 

~
 

1- 
.*' 

C
O

 
10' 

=
 

O
 

~
 

IN
 

0) 
t

1£
N

 
~

00 
~

 
1 

0' 
(""' 

...1 
=

 
~

 
~

 
t-. 

I 
r'I 

I 
~

 
.0 

U
"\

..J' 
c.) 

...« 
eQ

 
~

 
«N

 
~

 
~

 
N

 
~

 
\D

 
.,.

I' 
-I 

I
I

I
I 

I
I 

I 
I

I 
I 

I 
I

« 
..« 

i(
I

I
' 

I

II'
=

-O
Q

,"",O
C

 
, 

.roog.
~

g=
=

=
e 

...'C
O

N
O

O
00.O

O
O

'og 
I 

N
C

=
-C

C
I~

O
C

 
I

~
C

=
=

=
=

N
=

=
...'

0.0 
O

 
C

\ 
I 

~
 

.~
 

I 
=

 
M

 
I:l'\ 

0\ 
t 

,.,. 
0) 

0\ 
1

~
.,

c;) 
C

C
 

C
"' 

..0\ 
U

 
~

 
«. 

O
 

«~
 

eo 
0\ 

...r-
1:7' 

r- 
~

 
I 

C
 

eo 
Ir~

 
=

 
N

 
O

 
IM

 
N

 
~

 
,... 

,:8 
\ 

..

, 
I 

I
I

, 
I 

t
« 

« 
« 

«

,
I

I 
I

I 
I 

I

O
O

O
C

00.C
O

 
I 

oo,,~
C

Q
o=

=
 

coo~
oc

~
o=

\D
~

O
 

I 
...=

=
a'\C

lC
IO

'og 
I 

t'f=
=

 
Q

<
:,..'.I.":-.~

~
t'- 

c:. 
«~

 
c" 

N
 

~
i

Q
~

0' 
r'I 

\n
(0 

t'- 
""' 

IM
 

...IM
 

~
 

l.ro 
9

~
 

C
f\ 

1- 
C

~
 

a- 
IN

 
N

 
=

 
I. 

"" 
I 

~
 

"#'

1 
I 

I 
I

.« 
iI 

«
I 

I 
I

I
I 

I 
I

I 
I 

I, 
I

I 
I 

I 
I

\c...IrIN
=

..'.0.0«"'O
C

..O
Q

Q
-=

0...O
Q

'..0=
-0~

..O
O

~
C

O
=

=
00"O

O
 

Q
Q

«
~

=
=

..O
O

O
O

0:)a-

"' 
O

O
'~

..'."'J=
M

 
! 

N
 

(T
\ 

N
 

I 
eo 

r'I 
0' 

I'..' 
0'

I
u"l 

~
 

LI"I

00 
u"l..'.t'ft'fLnr-r-- 

I. 
I.C

 
r-- 

I 
M

 
--~

I
N

 
O

 
~

 
O

 
N

 
=

0' 
.n 

Q
 

..., 
, 

(T
\ 

a'\ 
I 

N
 

0'\ 
N

 
N

 
.to"\ 

~
 

,.. 
\...,

0 
I 

I 
I 

I
..« 

...
I 

I 
I 

I
I 

I 
t 

t

I 
I 

I 
:

..« 
.

\i"\"'M
N

~
'..'\D

I
~

O
~

t..Q
dt...~

e
1

1S
'\a-~

..'.'..'-~
O

~
O

!
..I 

-O
C

M
Q

Q
M

=
=

 
I ",Q

~
~

M
 

'.-=
a. 

~
M

~
Ll"j~

 
~

 
t.. 

O
 

O
' 

~
~

..0~
=

\D
 

-
I

\D
 

\0 
=

 
IN

\D
 

a-0'~
~

N
~

..'.
':0 

C
O

-=
~

r--r-- 
I 

C
~

 
0 

I 
M

N
 

N
C

T
\ 

N
 

...r'I 
u"I 

, 
0... 

M
-1:l'\ 

0 
,."

0\ 
.n 

a. 
..,. 

\t'I 
I 

C
T

\ 
O

 
I 

N
 

;-I... 
Q

 
...\t'I 

N
 

M
 

"" 
..,. 

t'1 
"" 

I 
.-4 

t- 
M

 
t., 

,.
-~

 
« 

« 
..

, 
I 

I 
I

I 
I 

I 
I

,
I

I 
I

I 
I 

I
«

~
~

~
C

'\M
~

.. 
: 

O
Q

Q
\~

C
~

~
e=

 
I 

...t'\IC
f\

~
~

=
\D

~
M

~
Q

=
I' 

N
O

0Q
Q

C
t-.=

O
 

I 
°"'

~
-~

..'.N
 

u"lN
.:) 

I"C
'\ 

...'N
r"Ieo 

I 
N

 
..r-- 

1 
~

\D
- 

C
T

\ 
Q

--
~

N
 

~
~

I
.rI~

 
~

N
r--~

..;t'1.
a- 

M
- 

N
\t'I 

r-- 
I 

Il'I 
t.., 

r'I 
I 

~
("~

N
 

~
- 

~
"" 

I 
"' 

N
 

N
It"I' 

\t'IQ
'I\D

\D
...N

...
a- 

Lr'I=
"*,\1"1- 

c=
 

O
 

~
 

N
 

.""N
 

M
~

 
..M

 
« 

r..M
,"",r--t'"\ 

--: 
.~

 
: 

P
. 

-I 
I

I
I

I 
I

I 
I 

I
« 

C
 

~
 

.
I

I
I 

I

I. 
I

r-r--11"'N
(j'\~

~
I "'O

O
C

~
Q

Q
""=

O
 

°""...It'IC
f\~

~
e 

M
 I

~
d~

~
O

Q
'..'=

Q
 

, .-.N
.n\D

rg
..rN

Q
'lr'I..~

'.oC
()r~

=
. 

I 
r-- 

nr 
~

-
~

Il"I 
a-~

 
I 

0\ 
--I 

"'Q
O

r~
1. 

.O
O

 
N

,",I
a. 

..' 
N

-.t'--~
 

« 
"' 

,- 
0- 

.IS
'\to"\ 

'..'..~
 

N
I'" 

Il'I« 
t"'I 

=
 

« 
O

" 
""~

 
.-M

N
O

...
0'1 

.nQ
"1~

- 
I 

c=
 

=
 

I 
N

 
"'1l'I 

I'"
I

~
 

M
 

t-
I

.-4'.t"' 
r'I..' 

I 
.-4 

I 
--

I
J

I 
I

I 
t 

I

«I
I 

I 
I

I
I

I
I 

I 
I

~
..."'~

..., 
1 N

Q
=

.'#O
O

r'leQ
 

I 
\D

M
...'...a.~

~
M

Il'I
~

~
 

N
M

a-M
...\D

a-,-"Q
 

I 
-N

N
(O

'\0 
~

 
"...

l.~
 

C
"'~~

\Q
"'°..'.\D

- 
M

 
.~

 
M

 
'-N

""O
\a.Q

M
t-

~
N

~
~

.'.'00~
C

...0) 
N

 
a 

'-'=
=

=
~

a- 
~

 
~

..., 
I 

I.C
I

..."" 
N

~
 

Q
=

 
N

 
, 

=
,"",C

""IIr--"'~
\~

l.e
!

C
.'...C

..."\0):J"IC
N

~
1S

'\

a- 
y. 

~
""- 

I 
~

 
N

 
"'~

N
 

, 
( 

N
 

,"", 
I1""...N

 
r 

't.'t-.M
m

t'.'

-.0 
I 

I
tt 

« 
.«

I 
I

I
I

I' 
I

I 
I 

I'
I 

I 
I 

I

« 
",\oC

 
ro\D

I..'.00""'
~

c 
ooel~

o~
...~

-I.C
...a-..' 

lg
N

~
N

Q
N

"" 
"'

I
M

...0.0 
C

T
\N

~
~

~
Q

~
 

O
O

M
"' 

-M
r- 

lO
a-,' 

...,~
~

, 
I 

r'I'.'d.;0 
~

~
Q

M
""=

 
I 

Q
 

..'1l"\0\ 
t'~

 
~

r-0\ 
O

O
d 

a. 
-..g 

::!...,...r- 
I 

~
~

,. 
~

.0 
I 

N
 

~
r--egQ

~
\1"1'&

:; 
I 

N
 

N
\O

~
~

.'1~
 

I 
'.""u"\C

T
\\C

.. 
C

".:~
"'

a- 
'A

"\Q
 

~
- 

I 
I 

.1S
'\a 

~
 

, 
N

 
0'\.' 

N
 

""\D
 

I 
...C

"~
.~

M
 

\'c...'M
 

I 
,(0",' 

...' 
M

« 
c 

-« 
..

I
I

I 
I

,
I

I
I

I 
I

I' 
I

«

I 
I 

I 
I

O
...Q

...~
\D

C
O

 
I 

\D
~

=
,

~
0 

t"'IM
 

I
~

~
=

~
r'I\D

'..,,",
~

'..'
~

I 
Q

~
=

...'r'lO
~

-I 
0 

~
...'~

~
a-I 

..,. 
I'.' 

\1"1 ~
 

-0' 
C

T
\ 0\ 

I 
f'J 

-=
 

I 
~

 
J"\ 

r'l1.C
 

--
I

il"I ,.., 
0' 

...~
 

N
 

to'\ r"'I 
I 

C
T

\ \.Q
 

r- 
.~

~
...

I
...~

 
a- 0' 

~
 

r- C
"

~
.N

a- 
N 

Il'I 
' 

\1"1..C' 
~NQ 

NC"'4 
O\O~~C 

r--\C 
;r-C 

a-~... 
...0 

(Or')...Neo..'. 
"=> 

~

'-" 
"1=

.n\t'l.-. 
« 

-.~
...t"'Q

.\t"\. 
",, 

0\.r.~
N

 
r'I""t'-.. 

...'...J 
N

-- 
,~

jN
« 

...M
...'.ot"'l 

M

: 
,

I
I 

I
I 

I 
I

I 
I 

t 
I

« 
..« 

..
I

I 
I 

I
t 

I 
I

~
 

~
~

~
""~

N
N

 
I 

O
'N

,,",".'..0 
'...~

 
I 

~
~

-~
~

...~
~

~
 

I 
=

~
~

, 
~

... 
I 

Q
...\g...Q

~
 

\D
~

'§
,.. 

0 
~

O
\ 

I 
M

t'- 
.~

e~
. 

Q
'\ 

I 
\1"1 

0...N
=

11"1 
\D

 
I 

...\D
 

'..'..'Il'I,"",~
 

; 
a--C

C
"'J. 

O
.O

~
 

'-" 
!":J. 

.~
~

~
 

, 
\'c 

~
'..-I.C

N
~

r-. 
00" 

O
Q

Q
N

O
~

- 
~

.. 
C

"'JN
O

fO
'\T

'"'U
"I-.O

e. 
\t:o=

-:-~
~

~
...,~

o:T
\ 

w
,=

y..n 
, 

-, 
~

Lr,-;j';~
 

I 
N

 
""I.C

""N
 

~
C

-'..
!

~
C

"J..~
M

 
\D

r')...' 
I 

r-~
~

..~
...'t.."...

I 
".., 

I 
I

I
I 

I

I 
I'

« 
«

§
I 

I: 
:

I
I

~
~

I 
I

, 
~

 
I 

I
f.3 

~
 

~
~

 
tf~

~
 

ffi", 
!i~

 
~

~
.

I
!5i 

~
~

 
~

~
 

I 
I ~

 
f3~

 
~

~
 

~
~

« 
m

~
 

~
~

 
~

IY
J

~
 

~
~

~
..1)~

~
~

 
I 

~
~

r.J'Z
~

~
~

JO
Jc.~

 
toJ~

r1Z
*-*~

~
~

~
~

~
 

: 
r.:~

~
Z

*-:*:\0')~
~

 
I 

t~
,~

~
=

~
:.1:~

~
~

~
~

 
« 

I 
I

I
..« 

, 
I 

I

~
~

I¥ 
I 

I 
c:-=

=
~

 
I 

I

~
 

cx:,.~
~

~
~

~
 

I 
,~

~
=

~
~

=
 

1 
~

~
~

.=
aQ

 
~

~
~

 
I 

taJw
r.J',~

..'taJ 
I 

~
~

~
..,,~

~
~

 
o~

.=
a°t.~

~
~

 
~

f;)~
'Q

=
~

.=
ao°,,: 

~
~

~
=

=
Q

 
~

t:=
=

A
. 

~
P

i;'...~
=

~
~

=
Z

;.. 
r 

'.~
~

 
,~

~
z..'.

t.,. 
.c ..:0<

..c 
I 

c.C
:.C

.C
~

.-=
 

I ~
~

~
.c:~

~
~

 
~

~
I

I 
C

/)taJ 
~

 
.tI) 

C
/) ~

 
taJr.J 

'I'>

O
 

E
- 

~
~

~
~

~
~

I 
~

~
~

~
 

f 
r--

I
N

N
N

5.-&
-0~

~
~

~
&

-0r-- 
I 

N
N

C
"J::..::.. 

~
~

~
~

 
: 

.~
--~

.;,~
~

~
>

 
:.. 

~
 

-~

:-~
~

...'-"
.". 

...~
~

t:' 
-N

N
N

 
~

- 
, 

C
',-"C

T
\O

O
: 

~
1-:~

~
0« 

I 
O

~
 :.,"'.~

.~
<

~
...:~

 
:.,

~
~

~
z:-<

:3 
-

~
-

S
~

a
-.

~
~

~
0 

1 
S

 
I 

I 
-, 

M
M

M
 

'M
M

I 
M

'..'..



I

d

~

m

~



c
I

,
I

I

2. the utility corridor meets any additional requirements set forth in administrative rules
including, but not limited to, requirements for installation, replacement of vegetation and
maintenance;

F. Sewer utility corridors may be allowed in wetland buffers only if:
1 .the applicant demonstrates that sewer lines are necessary for gravity flow;
2. the corridor is not located in a wetland or buffer used by species listed as endangered or

threatened by the state or federal government or containing critical or outstanding actual habitat
for those species or heron rook.~ries or raptor nesting trees;

3. the corridor alignment including, but not limited to, any allowed maintenance roads
follows a path beyond a distance equal to 75% of the buffer width from the wetland edge;

4. corridor constructiorl and maintenance protects the wetland and buffer and is aligned to
avoid cutting trees greater than 12 inches in diameter at breast height, when possible, and
pesticides, herbicides and other hazardous substances are not used;

5. an additional, contiguous and undisturbed buffer, equal in width to the proposed
corridor including any allowed nr)aintenance roads, is provided to protect the wetland;

6. the corridor is revegetated with appropriate vegetation native to King County at pre- .
construction densities or greater immediately upon completion of construction or as soon thereafter
as possible, and the sewer utility ensures that such vegetation survives;

7. any additional corridor access for maintenance is provided, to the extent possible, at
specific points rather than by a parallel road; and

8. the width of any nel:essary parallel road providing access for maintenance is as small as
possible, but not greater than 15 feet, the road is maintained without the use of herbicides,
pesticides or other hazardous stJbstances and the location of the road is contiguous to the utility
corridor on the side away from the wetland;

G. Joint use of an approved sewer utility corridor by other utilities may be allowed.
H. The following surfacEI water management activities and facilities may be allowed in

wetland or their buffers only as follows:
1 .surface water dischiarge to a wetland from a detention facility , pre-settlement pond or

other surface water managemelr)t activity or facility may be allowed if the discharge does not
increase the rate of flow, chan,~e the plant composition in a forested wetland or decrease the water
quality of the wetland;

2. a class 1, 2 or 3 weltland or buffer may be used for a regional retention/detention
facility if:

a. a public agency and utility exception is granted pursuant to K.C.C. 21A.24.070;
b. all requirements of the Surface Water Design Manual are met;
c. the use will not alter the rating or the factors used in rating the wetland;
d. the proposal is in c:ompliance with the latest adopted findings of the Puget Sound

Wetlands Research Project; and
e. there are no significant adverse impacts to the wetland;

3. isolated class 3 wet1ands and buffers which are grazed wet meadows may be used as a
retention/detention facility if a Ipre-settlement pond is required providing that they are not part of an
LSRA, RSRA or a designated ril~arian corridor and all requirements of the Surface Water Design
Manual are met; and

4. use of a wetland bulffer for a surface water management activity or facility, other than a
retention/detention facility , such as an energy dissipater and associated pipes, may be allowed only
if the applicant demonstrates, 1:0 the satisfaction of King County , that:

a. no practicable alternative exists; and
b. the functions of the buffer or the wetland are not adversely affected;

I. Public and private trclils may be allowed in wetland buffers only upon adoption of
administrative rules consistent with the following:
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C. There shall be no intrl)duction of any plant or wildlife which is not indigenous to King
County into any stream or buffEIr unless authorized by a state or federal permit or approval;

D. Utilities may be allowed in stream buffers if:
1. no practical alternative location is available;
2. the utility corridor meets any additional requirements set forth in administrative rules

including, but not limited to, requirements for installation, replacement of vegetation and
maintenance;

3. the requirements for sewer utility corridors in K.C.C. 21A.24.330 shall also apply to
streams; and

4. joint use of an apprQlved sewer utility corridor by other utilities may be allowed.
E. The following surface water management activities and facilities may be allowed in

stream buffers as follows:
1. surface water dischclrge to a stream from a detention facility , pre-senlement pond or

other surface water management activity or facility may be allowed if the discharge is in
compliance with the Surface Wiater Design Manual;

2. a class 2 stream or buffer may be used for a regional retention/detention facility if:
a. a public agency ancj utility exception is granted pursuant to K.C.C. 21A.24.070;
b. all requirements of the Surface Water Design Manual are met;
c. the use will not altltr the rating or the factors used in rating the stream;
d. there are no signifil:ant adverse impacts to the stream; and

3. a class 3 stream or buffer may be used as a regional retention/detention facility if the
alteration will have no lasting adverse impact on any stream and all requirements of the Surface
Water Design Manual are met;

F. Except as provided in subsection G, public and private trails may be allowed in stream
buffers only upon adoption of a,dministrative rules consistent with the following:

1 .the trail surface shall not be made of impervious materials, except that public multi-
purpose trails such as the BurkEI-Gilman Trail may be made of impervious materials if they meet all
other requirements including wclter quality; and

2. buffers shall be expclnded, where possible, equal to the width of the trail corridor
including disturbed areas;

G. Stream crossings ma" be allowed and may encroach on the otherwise required stream
buffer if: -

1. all crossings use bridges or other construction techniques which do not disturb the
stream bed or bank, except tha1t bottomless culverts or other appropriate methods demonstrated to
provide fisheries proteCtion ma~' be used for class 2 or 3 streams if the applicant demonstrates that
such methods and their impleml!ntation will pose no harm to the stream or inhibit migration of fish;

2. all crossings are construCted during the summer low flow and are timed to avoid stream
disturbance during periods whel' use is critical to salmonids;

3. crossings do not occ:ur over salmonid spawning areas unless King County determines
that no other possible crossing :site exists;

4. bridge piers or abutr1r\ents are not placed within the FEMA floodway or the ordinary high
water mark;

5. crossings do not dirTlinish the fiood-carrying capacity of the stream;
6. underground utility c:rossings are laterally drilled and located at a depth of four feet

below the maximum depth of sc:our for the base flood predicted by a civil engineer licensed by the
State of Washington. Temporal'Y bore pits to perform such crossings may be permitted within the
stream buffer established in section 21 A.24.360. Crossing of Class 3 streams when dry may be
made with open cuts; and

7. crossings are minimized and serve multiple purposes and properties whenever possible;
H. Stream relocations may be allowed only for:

1 .class 2 streams as part of a public road projeCt for which a public agency and utility
exception is granted pursuant t() K.C.C. 21A.24.050; and

I 24-23 (King County 12-95)
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General Policies
1. Mining in uniq\le and fragile areas should not be allowed.

2. Consumptive arld extractive indus~ies should allow the natural shoreline
systems to functioI1l with a minimum of disruption during their operations and
should return the site to as near n;atural a state as possible upon their com-

pletion.-

3. Mining in or under the waters of shorelines of the state in King County

should be discouraged .

OUTDOOR. ADVERTISrnG SIGNS AND BILLBOARDS

Outdoor advertisements and signs are publicly displayed messages designed to
provide information, direction or advertising, and may be pleasing or distractin:
depending upon thleir number, design and location. .The proliferation of signs
has generally resulted in the reduced effectiveness of individus.l signs as well
as having caused dangerous conflicts between advertising' signs and traffic contr
signs. The uncontrolled use of signs and their insistent demand for attention CS.l
be detrimental to S1:Jrrounding' property values and may serisously detract from
the enjoyment, pleJasure, and the natural beauty of the shoreline. The following
policies and regula.tions are written from the perspective that the shoreline CharE
and attractiveness should be protected to the greatest extent possible from the

ill effects of signs .

General Policies
1. Vistas and vie~rpoints should be free from unnecessary signs

2. Signs. when pE!rmitted ~ should be placed so as not to impair view of the wate
or impair view uplland from the water except where dangerous conditions requir,

warning signs .

3. Warning signs should be installed by King County or by other appropriate
entities where hAz~Lrdous conditions may exist .

4. Advertising sig'ns when permitted should be limited to shoreline areas
of high intensity uI;e .

5. Signs in shoreline areas should be maintained in a state of security .safety

and repair .

6. Any new sign codes for King County should recognize the unique aesthetic
character and ecological qualities of shoreline areas .

UTIIJTttS

Few. if any. utilitjr systems could be installed completely without coming
under the jurisdiction of this Master Program. The focus of the policies

,..-,
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in this section is on hoW these utility facilities within the wetland ares. can
be planned .designed. constructed. maintained and rehabilitated to be con-
sistent with the intent 0! the Shorelli1e Management Act 0{ 1971.

Types of utility facilities in King County vary from regional transmission
by trunklines ,pipelines and transmission lines to subregional distribution
facilities. The"se are essentially pipes and wires. Regional facilities
generally are high voltage or high pressure systems with substAntial potential
impact in case of failure. Their impacts on the environment are generally
greater also because 0! their scale and safety requirements .

I
The types ot utilities covered are communications (radio, T .V. , telephone) ,
energy distribution (petroleum products, natmal gas, and elect:"icity) , water ,
sanitary sewers, and storm sewers. Solid waste utilities are disucssed as a
separate Use Activity in t.his Master Program .

General Policies
1. Utilities which lead groWth should not be extended into any wetland or
along shorelines without prior approval of such extension by appropriate
land use authority .

2. Utilities located in wetlands inAppropriate for development should not

make service available to those areas .

3. In developed wet1s..~ds not se~ed by \:tilities .utility const:'Uction
should be encouraged to locate where it can be sr.own that water q\:s.litywill b"e maintained or improved. .

4. King County should be consulted prior to 0:" at the time of application
for constt"Uction of r~gional utility facilities to be located in or along shore-

lines or wetlands .
I

5. t'Ttility cor:-idors c:,ossing shorelines of the state shot.' d be encouraged
to consolidate and concent:"ate or share rights-of-way where:

I a. Public access (includin'lview) would be improved .

b. Concentration or shs:ri."1g' would not rJ.."1der the ability of the utility

systems to be installed. operated or me.ints.ined sa.fely.

I Water quality would be as good or better tr..a...~ if sepa:ate corridors

were present.
c.

6. Public access consist.ent with public safet)r a.r.d sec~::y should be
encouraged 'Nhere rights-o{-way for reg-.onal utility faciliries cross shorelines

of the stat e .(]
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7. New utility facilities should be located So as neither to require extensive
shoreline protection nor to restrict water now. circulation or navigation .

IJ,.

I

8. Utility facilities and rights-of-way should be selected to preserve the
natura.llandscape and minimize conflicts with present and planned uses of
the land on which they are located. .

9. New utility routes should be designed to minimize detrimental visual
impact from the water and adjacent uplands .

I PORTS AND nmUSTRIES

King Coun~ principal port lands extend up the Duwamish River a little
over a mile and one-half from Seattle City Limits. An Industrial Develop-
ment District t authorizec by Legislation in 1951, in Seattle and King County
is being developed by the Port of Seattle. Financial support of the District
is achieved primaril! through fees for facility or land leasing, tax levies ,
bonds, and a percentage of State tidelands lease money.

I

The right bank of the waterway is lined with large industries, some of which are
neither shoreline dependent nor water oriented. The left banK is largely
undeveloped fiat land backed by a major thoroughfare, West Marginal Way
South. U sers of this land have little interaction with the water course ,
but a.re so lcx:ated for acceas to the thoroughfare. A navigable channel one
hundred feet wide is maintained to depths of nine to thirteen feet.

,-"
A wide variety of deep and shallow water oriented industries could be located
along the Duwamish Waterway. These Indust:"ies may compete for the shoreline
when the Duwamish River is adequately prepared for them. Examples are:
Public and private terminal facilities. marine construction. boat builders .

sand and gravel. et.c.~

Puget Sound will be impacted by changing bulk shipping technology .By
1980. 200.000 to 300, 000 ton bulk carriers requiring channel depths from
60 to 90 fe-et will be standard. The unique deep water of Puget Sound will

be attractive for the operation of these ships. Obviously. increasing pressure
will be brought to bear for accommodation such as:I

1. Off-shore facilities. noating docks. arti!icW islands. submerged
pipes. barges and other mechanisms for loading and unloading ships .

2. Deep water piers or docks established along the coastline where

no harbor exists .

(1 Other industrial shoreline concentretions exist on stI'eams I lakes and marine
waters in King County .A number of these industI'ies are not water orient~ .
The principal impacts upon the shoreline from port and industI'ial users are

1"-" .:.-
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Alternative Cost Estimates
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AL TERNA TIVE NO.1

S'N AMP CREEK ROUTE

ITEM QUANTITY UNIT UNIT TOTAL COST
COST

I 1800

900

4300

4667

4517

16000

2400

2400

4667

15

85

3

5

150

2

16000

16000

1

900

2200

10500

1

LF

LF

LF

LF

LF

cy

cy

cy

LF

EA

LF

EA

EA

LF

EA

cy

cy

LS

LF

SY

SY

LS

2.50

12

50

50

10

25

15

10

120

2,500

250

20,000

2,500

750

15,000

15

10

25,000

10

12

1

20,000

$4,500

$10,800

$215,000

$233,350
$45, 170

$400,000

$36,000

$24,000

$560,040

$37,500

$21,250

$60,000

$12,500

$112,500

$30,000

$240,000

$160,000

$25,000

$9,000

$26,400

$10,500

$20,000

$0

$0

I

I

I

Saw cutting

Pavement Removal/Disposal

Temporary Road Install/Removal

Dewatering
Trench Box

Excavation/Disposal
Bedding Material

Bedding Labor and Equipment
36" Diameter Pipe

Manholes (std)

Manholes ( ext. )

Connect to Ext 36" Diameter

Connect to Ext 12" Diameter (max.)

Bore and Jack 60" Diameter

Bore and Jack Pits

Backfill Material

Backfill Labor and Equipment

Utility Relocation

Trench Patch

Pavement Overlay

Native Restoration

Traffic Control

MicroTunneling 36" Diameter

MicroTunneling Pits

$2,293,510
.

e

I
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AL TERNA TIVE NO.1

SWAMP CREEK ROUTE

$2,293,510
$0

$114,676
$2,408, 186

Total Estimated Direct
MicroTunnel Mob/Demob
Project Mob/Demob (5%)
Subtotal

Subcontractor Markup (15% on 10%

Project)
Subtotal

$36, 123

$2,444,308

Contingency (15%)
Subtotal

$366,646

$2,810,955

Escalation to 1998 (4%)
Subtotal

$112,438

$2,923,393I
$251,412

$3, 174,804

Sales Tax (8.6%)
Total Anticipated Constructior) Cost

$1,111,182

$357,500

$160,875

Allied Costs (35%)

Property Acquisition
Property Acquisition Contingency (45%)

Total Anticipated Project Costs $4,804,361

$4.8 Million

c

L
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AL TERNA TIVE NO.2

73rd A VE NE ROUTE

I 5000

2000

LF

LF
$12,500

$24,000

$0

$100,000

$19,640

$133,890

$16,500

$5,500

$235,680

$25,000

$30,000

$40,000

$0

$0

$0

$138,000

$73,600

$25,000

$20,000

$60,000

$0

$40,000

$2, 187,900

$300,000

2.50

12

2000

1964

8926

1100

1100

1964

10

120

2

LF

LF

cy

cy

cy

LF

EA

LF

EA

50

10

15

15

5

120

2,500

250

20,000

cy
cy
LS
LF
SY

9200

9200

1

2000

5000

15

8

25,000

10

12

~

40,000
900

50,000

LS

LF

EA

1

2431

6

Saw cutting

Pavement Removal/DisposaJ

Temporary Road Install/Removal

Dewatering
Trench Box

Excavation/Disposal
Bedding Material
Bedding Labor and Equipment
36" Diameter Pipe

Manholes (std)

Manholes (ext.)

Connect to Ext 36" Diameter

Connect to Ext 12" Diameter (max,

Bore and Jack 60" Diameter

Bore and Jack Pits

Backfill Material

Backfill Labor and Equipment

Utility Relocation
Trench Patch

Pavement Overlay

Native Restoration

Traffic Control

MicroTunneling 36" Diameter

MicroTunneling Pits

$3,487 ,210
.

I

11

I

I \\gsamain\ENG\96 ProjeclS\96-15 Swamp Cr-Mill CrlsWAMPD-3docl



AL TERNA TIVE NO.2

73rd A VE NE ROUTE

$3,487 ,210
$124,395
$180,580

$3,792, 185

I
Total Estimated Direct
MicroTunnel Mob/Demob (5%)
Project Mob/Demob (5%)
Subtotal

Subcontractor Markup (15% on 70%

Project)
Subtotal

$398, 179

$4,190,365I
MicroTunneling Uncertainties (20%

Microtunneling)
Subtotal

$497,580

$4,687,945

Contingency (15%)
Subtotal

$703,192

$5,391,136

Escalation to 1998 (4%)
Subtotal

$215,645

$5,606,782

$482,183

$6,088,965~

Sales Tax (8.6%)

Total Anticipated Construction Cost

$2,131,138
$12,500

$5,625

Allied Costs (35%)

Property Acquisition
Property Acquisition Contingency (45%)

I Total Anticipated Project Costs $8,238,228

$8.2 Million

IjJ
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Alternative Comparison -Fact Sheet
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Fact Sheet

Project Goals: Alternative 1
Swamp Creek

Meet short- and long-term service objectives YES
Meet Schedule N/D
Minimize long-term life cycle costs YES
Minimize environmental impacts and permitting NO
Minimize construction risk N/D

Alternative 2

73rd A venue NE

YES

YES

N/D

YES

N/D

I

Engineering Design Issues: Alternative 1
Swamp Creek

Off Loads A WSD Flows From NUD Local Sewer YES
Replaces NUD Local Sewer YES

Alternative 2
73rd A venue NE

YES
NOI

Engineering Construction ]ssues: Alternative 1
Swamp Creek

Alternative 2
73rd A venue NE

36 IN

4,667 LF

10 -20 Ff

18EA

36 IN

4,395 LF

15- 35 Fr

12EA

m

4,517 LF
150 LF
1EA
4,667LF
4,300LF
16,000 cy
16,000 cy

1.964 LF
2,431 LF
1EA
1 ,964 LF
N/A
9,000 cy
9,000 cy

1;1
III

900 LF
3,767 LF
A

2,000 LF

N/A

N/A

Pipe
.Diameter

.Length

.Depth to Invert

Structures/Manholes

Construction Technique

.Open-cut

.Trenchless or J ack and Bore

Creek Crossings

Dewatering
Temporary Access Roadway

Offsite Disposal of Excavated Material

Imported Bedding & Backfill Material

Restoration

.Roadway Length

.Unimproved Length
Protection of Adjacent Structure

\\gsamain\ENG\91i Project5\91i-15 Swamp Cr-Mill CrlSW AMPD-3docl
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Geotechnical Issues: Alternative 1
Swamp Creek

Alternative 2

73rd A venue NE

5 EA (15-25 Ff)

10EA

A

12 EA (20-60 Ff)
N/A
N/A

Additional Geotechnical Services

.Borings

.Test Pits

.Grading Permit Requirement

Cost Issues: Alternative 1
Swamp Creek

Alternative 2
73rd A venue NEI

$ 3.174.804

1,111 ,182
518.375

$ 4,804,361

$ 6,088,965

2,131.138

18.125

$ 8,238,228

Capital Cost

.Construction Cost

.Allied Cost (35% )

.Property Acquisition (Easements)

.Total Project Cost*I
* Some costs were revised subsequent to the preparation of the workshop fact sheet.

IJ

I
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Subjective Issues-

I

I

Compaction Requirements (Difficulty)

Connection to Existing

End Connections (Complexity).

Local Sewers.

Service Connections.

Utility Conflicts (Difficulty)

Traffic Control/Detours (Complexity)

Right-of-way/Easement Acquisition
(ComD]exitv)

\\gsamain\ENG\96 Projccts\96- J 5 Swamp Cr-Mill CrlSW AMPD-3docl
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I

Surficial Conditions

General Subsurface Conditions

Soil (Difficulty).

Groundwater (Difficulty).

(J
Water

I Surface W ater/W etland (Impacts).

Flooding and Flood Plain (Impacts).

Water Quality (Impacts).

Plants and Animals (Impacts )

Land Use (Impacts)

Recreation (Impacts)

Transportation (Impacts)

I Policies, Regulations, and Permits

(Difficulty)

Operation & Maintenance Cost

Access to Manholes (Difficulty).

Clearing and Brushing (Difficulty).

~

I

m

I

I
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Draft Alternative Comparison -Swamp Creek

Subjective Issues

I
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